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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proximity effect correcting method which can 
optimize the correction exposufe amount at the center of an unit division in a boundary region 
where the pattern area density sharply changes. 

SOLUTION: Firstly, (A) each unit division is subjected to bit map expansion, and the pattern 
area density in each of the unit divisions is calculated. (B) The pattern area density in each of 
the unit divisions is subjected to averaging process, and the pattern area density is calculated. 
(C) Stored energy caused by backward scattering is calculated on the basis of an EIDfenergy 
intensity distribution) function and the pattern area density. Secondly, (D) when the sum of 
square of the difference between the stored energy calculated in the above (C) and the stored 
energy caluculated on the basis of the pattern area density after the averaging process which is 
obtained in the above (B) is greater than or equal to a specified value, the pattern area density 
is corrected. The electron beam exposure amount in the unit division is corrected on the basis 
of the obtained pattern area density after correction. 
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li, f3tMDtLfctf, WT^S; (11-1) fl^Mvi^— E b KT©S (12) -5 r i: 

it (i 1-2) ■egtrt^-e^s, . #-e#5„ 

[0028] [0 030] 

[fill [fCl2] 

E f l00 =D/ (1 + u) S(ll-l) 

Eb = a • Eb l0) =a • d • D/ ( 1 + n ) S (12) 

[0 0 3 1 ] — >-ffiffi®&a[Zj£\,^X, 1&Z> |;t*i?)5ri*St'#5 0 

y<? — ^(nWzM^fe*^ y^yiSmy£m&* [0 0 3 2] 

E lh (a) ftSt. E lh (a) fi, IJtTOit (1 3) [ftl 3] 

Ej, (a) =E th (0) +a • 77 • D/ (1+ tj) ^ (13) 

[0 0 3 3] E lh (0) ttrW*-ma»^-ro#-^ 1) it5t, it (1 3) f±, ElTroS (14) (OX. 0 

(a = 0) <D/<? — l/<DWL% ! r^fe*5-X-Z>/<$ — -y^-v tC»t#IXLSr t/i5T*#Sc 

E th (0) fc*!lt5 (BP*>, BU^Sfc [0 0 3 4] 

ac0^.fi*3(tS) ^7^^ U"<ywSr I „, (0<I th < [tl4] 

E th (a) = I th - D/ (H-77)+a-7j-D/(l + 7j) 
= d.,,+ 0 • n) D/ (1 + r,) S(14) 

[0 0 3 5] Sm^-^ffiSHBa?* a.» I$g3tl [00 3 6] 

S:D s ti-tttf, S (15) Cl^-f <fc5i', S (14) [i&l 5] 

E rt (a s ) = (I^+a, - 77) D s / (1 + 7,) S (15) 

[0 0 3 7] f^ttafcfiBLfc*^-*/^— Ebtt «JtJlDS:*jEi-ixtfJ:v\ EP*>, * (14) tf> 
— >B««£ali:J:oTSEfl:-r«©"e, IBI— *n2t;£ (is) ©*3Si:*:*L <*>**, MJE£txtc& 

rofci^tt'** — ^y^Rft&£#5&fcU ^rog 7tfiD cor (a) SrJfcfttuJ.tvv .&(.Tc9it 

*» ^ftS' 1 ** — X^^kL (16) 

:»J; p't^^^lEliS-rSfcfefCJi, :£TCD [0 0 3 8] 

s<fi—ym&&$£a\z.is\,^x^ nn^t-y^'i x&-£ [ti6] 

— (a) ffi— fekteZX. 

D Mr (a)=D s - (Irt+a.- rj ) / ( I a • n) S (16) 

[0039] I th =0. 5tU a s =0. 5 (^f£) t>Sfc>5„ 

(EP*>, : 1 [0 0 4 0] ffi«f*ae-r s'7Tfefcj;*ifiSM»**tjES:fi 1 

S U — vaS5 0%(-1iS-rS) tU a£a' ofc»-&»K7tfflOfflI^J?rll3 7S.t^ll3 8(c^-r o 

(i, j) fc.e#&jl*ui, S; (16) ^S(io) ::m *teiz®co— iaeos* (w) (y -y v^itM 

&mZ>^k&X£Z> 0 ft, I ^o.roffifi, X) £2. 56^miU ¥^flsi&3£:£< fT*>&a»-=> 

•JtafiB^w^ Mt»fc»rti"'<#^4' — ¥*9flS«6H (Rj 3 x 3 U ¥ 

TMSlR^i-lxtfJ: < , ^WOCDTS (10) OF^^ *Mbl5I* (Nj S: 9 Hi Lfc»fr«r*-f. R3t'>s y 



(9) 



- 1 8 6 0 5 8 



fi, «nE8ftSD cor (x) , /^->Ii«Sa 

(x) % sp^tteasix^^^-^ffiafteAo' 
(x) , at«ft*»afciBHLfc»a3:^u^-Eb 

(x) H3 7A»6>, — J'flBWlBflEas-HH:: 

(x < - 1 5 u m, S.t/x >15(im) "C? 

tt, a (l 0) fc*<5^T, IMftCtt. ^fcifiSfS* 

[0 0 4 1] L;6»L*i9*fe, ffiSH&a^yTTSfcSSl^T 
fi. El 3 8(^-TJ;^{c, spi^fc^a^^ttfc^- 
ylf«Sa' (x) *s*asi-5*iMB«t?H:» 
ai^BLfcSSx^-Eb (x) ttJFa$Hb£itfc 

^^-yiaftSo' (x) tiz&msiLX'fr'Q ^ w-mt 
zm.it.'*9~->w&m&.a' (x) icm^^xwm^ti 

fcffluEgfftfiD^ (x) ttffiSifiSESSiJftSrJti-trK 

asgs^-ra - 1 zmmmzmrt z> n £ 

5o @3 7i^tJ;5l:> >iRW^« 

[0 0 4 2] Jgfc, — >*fl«*i*v*# 

V&&1 o 0%roffi«{ig|SLfc^^ — 
fcia^-Ctt. *tjE*3t«D Bir ©*rEai") tt*S«-e#* 

It ft -m& < , — ViSWeas S ^ffi J; «vct)J> 

fiEB <0^^lc*3ft5ME883ta*s®W'i: 
ffia^-ffvcva. ini, 0 3 9K*jv>-c, rioo%- 

0%J fi^ — ^ftl 0 0%£^ — >$5&ffo0%<D 

W$.bfrMf&.£inx\^Z>^- i rso%-o 

%j 5 o % t o %©i?b« 

t/OS^^nTV^r irSricgfcu rio%-o%j fi 
* - 1 0 % t - ^ 0 %©1R* i 

£ ftX V > S - t SrSc?fei- -5 „ 
[0 0 4 3] J; 5 t< t&fcroiffg&bJ&fctjEifeW 1 o 

f£^fc^3^l1MMt§S(£*J^Tf4, 1213 7&LFI2I3 9\ZtH 

38£U -toss*, '<*-v*lffif£:fctfc£fls7js£i: 
■5= ISoT, »**iS«S***|jES:tT5fc«>fc»4, -© 



ot> A^3(-«totrrw^««j*^Sififap*jfiS5S(im ; tft 
*#*ie»3»»*ijEai*)^i:#5iitffiiziirs:, xtsx 

[0 0 4 4] Sfc, «*©i£SfSft**tjE^J:oT, ®«) 

E b TiSft^i-^ffl^T'fi, *S®IH^I*3T*©jG«^i*MjE 

fc if— Art-croj^aw^MjEStjas^i-sr. tam 
KTiv^fcftttftBLS I <0**»«fc'<* — ^»W«t 

m^af-jgEgbfcs^^^^-^^-r^wi 

L, »fiJ^^'->'l)tffi-T?©Ji3l6«0*|jES:tTi3*«tn« 

[0045] ^ot % &mw<n?gi<nB&}it. mmmz 

BP*,, ^ffi«*«as«i*tSBft-*-5 ¥ffiKli«r i 

ibWfcttta-TS i i: &XZ SiB«»*1«jEjfe«:«*-r s 

[0 0 4 6] ^^BJ©^2C0g6«)f4, — VB^SiS 

asm^-r 5 ^#ffl«fc*3 ft -5 mtiL&mo ^-L-x^miEm 

So 

[0 0 4 7] #3PJ?CDH3CDg#H4, — ^dBSH35S[ 



[o 04 8] *&m<Dm4<Dg&m., mmK^mm^ 
mx^m^< ? - is ictt-r z miE^tftm^ s 

[0 0 4 9] 

S th = { A L tol / ( A L • W) } { (1 + 
[0 0 5 1] ±ia©^2(Dg«)Sra^-t-5fc46<75*^ig 

*5 tt s * - >-ffimmm & m tu-t £ is t » 

(C) #W4Eiii(c*3V^T, ^ffcSU-igB Lfc*Sf3i 

(D) IS (C) KTgffl^fcSffi^/u^-i:, I 

s (b) \cxmbhtc¥-mt&mm<Ds<?-^mmmm 

(E) IS (D) ^T*Jt>P>tbfcWiEili(C*JttSIIO 
SJIso^f^^tffiKUiTfoS^lcfi, (E,) 

^S^g^^ffi^A^-SrllttlU (E 2 )EID 

*aKfiHLfc»a=^/i'*— SrllLliJL. (E 3 ) is 
(E 2 ) KTllWatlfcWI:**/^-*:, IS (E,) 

v>r*>i), (E 4 ) IS (E 3 ) fcT^febtutWiEW 

fi. IS (E,) «>5,IS (E,) ^ostist, 

(F) IS (E,) <Dft^(Oi^i5jgL(C-C»f)Hfc<*jE 



#M¥9- 18 6 0 5 8 

^-^®«5B«s:S£tt)-r5ist, (b) &m&mwiz 

ZTMt, (c) ¥*H 
IS£> (D) IftilSftfcfcJia^ b/KD^:#$^g 
rottiE^li^^^^^fiEiii^st^-rsiS, «r-^trr 

[0050] ^bj«^i (nmmz&zi&mwmffiiEm 

(ctJ^Tfi, W55rE®^cDi^i(©^t(jf ! F«ffl€rA L tol , 

MoWiElo-sarof $^wi Lfct#> muffife 

[IgCl 7] 

n) /t, } ^ (l) 

[0 0 5 2] *&W<om 2 roflg^(C«Sffl^^«IEft 

tcfc^Tfi, stiiEis (b) (b,) w-m 

iSi:, (b 2 ) mmZfttz.*)&'<? bfr<D±% zt>m 

lEWWaESgS^^^^WiEm^m^-rSIS, £MM 
itufaiS (C) 75SIS (F) ro*n.Jg£, IS 

(b 2 ) Kxmi£ZMz.ft&^ffiiE<nmTE.mm&*i% 

Ltff UU\ 
[0 0 5 3] ±fE^!g3<7)@l&£»/&^3fcfc<D;$:3§fl 

«■ wis® kbb w-r-< # ir- mytm*ffiiE-F z> 
is»a**rESc-e*>o-r, (a) #^izs^fi/ h-^ 

WtsnjSt, (b) #*ffiKli»!:*5tts^^ — 
«fi?r|ttt!t2,lSt, (C) sps*Mb*yffi««v<*-:' 

ffiw^co-fejia-c^ h/u^SLtBi-^ists (d) ism 

HMftEiii«r*^i-5xai:, (E) IS (D) l^Tttttl 

(f) ^fij^^-vcD^n^tvf-^-rsm^af-A 
[0054] *&W(om3(Dmm\zmz>fc&%}mffiiE& 

^*3V>T»4. H^taiS (B) ic§|#jgg#, 

^^-^E i DBBStatrtWan^i (b) tc-c»5>ixfc. 



(11) 
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(b) is (a) \cxnm^Mz.mn^^-t, m 

!EIS (B) \zxmhfifc¥-®ikim%k<Ds<d>->mm 

(c) Ig (b) ^T^feibaxjtlW&EMtcfcttS^© 

g*w-g-tf^^ffiw±-efos^(cfi, (c,) 
H«fc&iwiaES*tfc>"«*— vaai*!en:a^#. mum. 

SL^jgHU/c^a^/u^-^WtUL, (c 3 ) IS 

i-r#&ixyt*«3i^A'^ ! — toss*:, 

^T5}i«\ (c 4 ) IS (c 3 ) KT#«>e>ix;fciiM£EM 

L,^ A L tol • + / (n ■ A L 
L,2: A L tol • (1 + j,) / (tj • A L 

[0 0 5 6] *7t, *8QB©jB3©ffi8i::fltSift&8!i« 

fc, ffiMEXS (F) JdiSftS^W^^ — v^i-s*^ 
IHtf— AR3fefi©*fjEtt, (f,) iiufElS (D) \cx 

(cSBLfc#«^^/w^-, (fj) ffi7£<D;<* — >& 

(fj) «**a«*» s.t>\ (f 4 ) Htjisis 

>©Br:e©tt«ST?©Ba«£» bmeis 

Ddiv_cor (x diyc , y dilc ) 

= D S [ (1+7,) 

- 2 r) { | i.a,: 



tt. IS (c,) Ji^Ig (c } ) ^"PiS-riSi:, 
(d) IS (c,) ©*«©»9iELI^T»e>ixfc«jE 

^fc'-Ag^ft^MjE-r^lS, SrWu-Stf 

[0 0 5 5] ¥ffiE0rt©iRH£ltfflF$tt«: 
A L tol> ¥ttEmrt<OjR«BKIb*$rAL, 

DWEXS (c,) ©ft«Oi»t)iEUJc-r#fe*t 

fc^!E£;ft/c^*->ffi»®/g©<fc)BE^ h/KOxtt* 
ifilStfytt^lRiro^^Srl A,a," | A,a," 

I tL7tt#, $HRW*-v©xtt#fa&tfyito;£r6]© 

[»1 8] 

I A,o," | ) it (2-1) 
| A,a y " | ) St (2-2) 
(c,) ©ftaoUfciJiSLdrWbix^llEjESn*:^^ 

h*<n±%zt(Dm. K&^^nmi-^^t^X'^ 
-5„ r©»fr, stFiais (d) ic-c»ms^fc*ffiKW 

( i , j ) ©*-k&ffi«©JPiu&i: U KW£EM ( i , 
j ) ©iiuiEB^©{4g$:®«S'il><& (x^ Yj t 
U SfllElS (F) (cfcCtS^-fiW^-VWfifllSfilf/fe© 
ffi««rtt*HM'<*-i'©*i>j6 (x djYC> y divc ) i: 

MlEffiDdiv_cor (x ditc> y divJ .) fix 
[£Scl9] 



I * (x di ,_ c -X_,) 



+ | A,o,_ u " I • (y di , 
-2 (1 + rj) E b j ( i 

v ■■ 

I A,a UJ " I : HftfSlS (D) UTttW $*LfcHMtt 
EM (i, j) fc*3V^T, HflfEIS (c,) ©S^©^ 

£ xm h fitcms. ztitc<?- ^wffi&a 

I A,a Titj " I :HUfHlS (D) ^TtttH^HfcWi 

EM (i, j) Kiia^-c. iWIEiS (c,) <DMcm<Dm 

<o m l k -c # e> titcfeiE $ * - ^bwsj/X fcs<5 

##?j4x^^ — i'ffiflM&ffi©*)^* Wu©ytt:#|6] 
/&#©*#£„ 

Eb J (i, j) : SflfEIS (D) (CTttW^tbfcWa 
EM (i, j) I*)©'** — v©E$ffi'C.\6 (X Jt 



, j ) * (3) 
[0 0 5 7] «±©*»M©J(Sl~J(S4©li*fc«5i£ 

©j^ixElic^i-,, 

[0058] *ft9i©» i (omm^&z&mzhgkffiiEm 

****** ft*teKHSr a»«Hc*3fei-S r. i rT*B t * 
[0 0 5 9] #*!3»!©&2©li#K:&5jSSBa*raiEife. 

Wi*^- 1 ©s© §*©^-tf sri?w-r s ^ t r% 



(12) 



- 1 8 6 0 5 8 



[0 0 6 0] *«H0Sf*3 0flmK:ffi&i&&&j^jE& 

*j tt 5 ^ * - v &mw ft*, t $ i^fij-r 5 n t A3 1? 

[0 0 6 1] *|gH^(0^4roffi«lC#Sifi^mffijEfe 
«r. Ill 0 iS LW-j»^»**«<ctTyiJ9Hlt"C**5iKS^>5c 

3. 

[0 0 6 2] 

W&tftWI-S. ft, ^T»Silte0iJ£*5V'>-Cf4, IH2lc^ 
Lfc'** — >\ IP*>, — VflBffil 0 0%<73^i$ 

— V GSMIO. 2 Mm) |:tf^7-yi:LtiSL 
fc. *flCKB©»«SrjE*»i L, HMftKB©— HZ©* 
$ (W) i/v-^-y-^X) £5. 12)nniLfc. * 

e i DMmz&v z>mxm$L*& b 0 . osu 

m. «*r»SLiNl t «r 1 0 . 0 n m, 5t#*#|&77£r 
0. 7 8 t Ltz 0 ;<# — ^%m 1 0 0 %©ffi*A.S.t> ? ffi 
*SB05i|S (xtt*(6]C0ft^) IJ5 1. 2 »mX'h<9 , & 

SI) 5:46. 08jimi Lfc„ 
[0 0 6 3] H12[C^Lfc^ — Vdfc^T, afflS^jJH: 

[0 0 6 4] (Hl£0ij 1 ) gffeff) 1 14, ¥jg#X*£>!>> & 

^ia-<J? h/l^^A.a (A,a„_ u , A v a jU ) I- 



[0 0 6 5] fg*©i£&»|jMft:E&<Z> 1 offc^Bi* 

IHW£l-*S^-C, @3 7StfE3 9I^Ufci5C, W- 

v\ *©IS*. — flMIlcSEfl;as£i:3. t£oT, 
»«4iE»ab**tjE«:^5fc*ti»4, r. © J; b t£'<9 — 

[0 0 6 6] §Hi£0>J 1 roifiSBBUMiljEfeSr, WT, El 4 
©7n— K*#BRUC, WLW-fZ. 1 ©i£ 

M) 

fc#«U ^-WilZiS U?'/*) *fy h^y^SH 

[^fy^- 1 10] MS-HMttKili©/** — ^ffiSHB 

«©*tti) 

a) 

16 U ¥i^fc*aa^©^*->MS#-Sa' srnm-ts 

xs. 

C^^yT 0 - 14 0] — vBBa*flE*sj&*^* 

^-^f¥ffi id J; 3 iliifctf-^Cfe i: v * o fc^jRwia^^ti^ME 

[0 0 6 7] [^fj'T'-lOO] , [^xs'T'-ll 
0] S.t^ [^-rs/:/- 1 2 0] (4, ^3l5©Sffl*a^ y 

0] ~ [^fy7*-3 0] ) ^^r©**^ffl-T5^ 

P«B^tft?^(4^B&L, SXT. l**rvf- 
13 0] [^^y^-l 4 0] ^L<ISKt5„ 

^, (^s/'Va) — >ffi«W5flCa«>il 



(13) 
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m 6 (c^-r„ 

[0 0 6 8] [^fyy-no] — 

^fy/- i 2 ot§|#»*. ?%Wro/^-y 
Saftfta' ©^JgE^ h/PA,oSrJ|CtUi-S. HP*>, 

( i , j ) izsn-fzw-ttntyimmn^p-^ 

a' (i, j) <T)tojfi!/<9 hA'A.a (A v a 
A.oJ (17-1) (17- 

( i + l, j ) -a, 



2) 



A,a ti ,= {a, 



( i 



+ 1) -a, 



(i, j ) wsrtsqysffc&aa©^*— >B«*aE$: 

a ' ( i , j ) = (a,' ( i , j ) , a r ' ( i , 
j) ) (i, j) ©43 

fil"*^ b/WA,a (A,a 0>j , A,a rJj ) (i'l 3 *:^ 

[0 0 6 9] 
[»2 0] 

( i - 1, j ) ) /2W 

* (1 7-1) 
( i , j - 1) } /2W 
5£ 



[0 0 7 0] [^f ?/-14 0] 

(i, j ) fcatfi-a^sfca^fiHufcafaa:*^- 
Eb (i, j) sp^kteastLfc^^-^ffiatta 

Eb(i, j ) ±? a ' (i, j) • D 
[0 0 7 2] f£ot, '^-VffiafcaWSJfMWllfcfls-t- 
SSMMttKfciS^Tfc, ffifeS: (18) OB*4l{U9 4 

©fcJiB^ A,E b (i, j) = ( A,E b 

A,E b l U ^ A,a OJ • D • „/ (I + 77) 
A V E b yJJ i? A v a yJJ " D • 77/ (1 + 7?) 
[0 0 7 4] ^Ty/- 1 4 OdfcV^Tte, gtW^^fc 

■So W</^;itU4\ gm&*tfc4gBB^ h/i'A.a©* 
■C, ifil^^jE©*E»iS^*#ftJ|tffi|ZiiiSrfltofe-t- 

I A v a ( i , j ) I = { (A v a 



a 



(17-2) 

(i, j) (Dffl\a-t. ^bshb***— je©» 

[0 0 7 1 ] 
[ft 2 1 1 

7}/ (I + 73) 5£ (1 8) 
^ga-i^ h/i'A.Eb ( i , j ) ii, «T©5S; (19- 

1) xwa (19-2) yj^tfcsrtms. 

[0 0 7 3] 
[ft 2 2] 

a; (19-1) 

5£ (19-2) 

[0075] gut,, ¥*&<k«iaa©^^— vffia** 

a' (i, j) ©fcJia^ h;UA,a (i, j) ©*# 

$ I a, a ( i , j ) 1 (tie©^: (20) mm) , * 



L<f4| A t a OJ | 

[0 0 7 6] 
[ft 2 3] 



RX* I A, a, 



) 

[0 0 7 7] 02 \Z.7F l.1t'<? — >'\Ztt-tZ>¥-t&{ttl!m 

[0 0 7 8] /^-vffiW&ffi©^^ hA-©;*;#£ 
I A, a ( i , j) I j»S, ^**»feixfcgfS©« (M 

-5c fo5lM4X« I A.a.j j | Stf/Xte I A,a 

rJij i <r>mK tatiizmfeeim. wms^ 

I A, 0 ( i , j ) I ^ S,,, com-fr . 



I A, a ( i , j ) 



< S, 



com 



) 2+ (A ( a ?JJ ) 2} 1/2 S {20 

&uqS{i£S tlLJ ) «r«*.5iiM£IZlSi 

b©^fttf**£< &5*.{£EiIJ (IP*>, i&tt&jfcfctjEa 

s (i, j) tiot, (p«s/-> 
a) ©ttWW^TM&^l-,, BP*>, s ( i , j ) 14, 

©a: (21-1) ava (21-2) ^rstsix-s. 

[0 0 7 9] 
[ft2 4] 

s (i, j ) = 1 a (21-1) 
s ( i , j ) =0 S (21-2) 



(14) 
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[0 0 8 0] rrtv 



9, ^^t&SVSlS^fitA^^LTt ±l^U 

[0 0 8 1] JtBI-^tiWfcEiB (i, j ) a>/< 

■p—^mmgi&cDnm^? b<D±%&* i A v a (i, 
j) I iitii, i o©i|MttKWrt©ffl«^<0«^a 

| 4,Eb UJ | - War I A,a UiJ | -W-D, 
I A,E b Tiij I • | A,o fJiJ I • W- D s 



Eb^J -w, | A.Eb^jl • w) te, gfro 

it (22-1) £.t>*5£ (22-2) T^i" i £ ^T*# 

-So 



[0 0 8 2] 
[t25] 

, • 7,/ (1 + n) 

71/ (1 + 7)) 



it (22-D 



it (2 2-2) 
«r, 5£ (2 2-1) Atfj* (2 2-2) tcS 
«TWS (2 3-1) Xttit (2 3-2) a»e># 

[0 0 8 4] 
A [f2 6] 

( | A V E b l U | /D s ) • W 
*f A L • | A,a OJ | • W • tj/ (1 + jj) it (23-1) 
AL^iL • ( I A.Eb^l /D,) • W 

* A L • | A,a yiJ I - W- Tj/a + Tj) S (23-2) 



[0 0 8 3] — V&££5 0%(C*3(t^,^#^i!)^ 

(I a e b i /d.) »c#i-«i»*aEKisii (.m$L&m\H 
nmm^mm srALti-s, ft. Ant m^xa^ 

WiH-ecftlBeSbftAL^, (al 



neshjt* 



A L M5h ^ A L 



[0 0 8 5] A L. ol (AL 



tol_I> 



(2 3-1) XtfS; (2 3-2) KT(OS (24- 

| A ¥ a OJ | -W - 7| / (I + 77) 
I A v a yJJ | -W - tj/ (1 + 7?) 
[0087] 5£ (24-1) XTjcg; (24-2) [0 0 8 8] 

U — «T<B5t (25-1) m2S] 
5t (2 5-2) SrfSItms, 
A L 



1) Rtfa (2 4-2) 4rdS-C*5o 
[0 0 8 6] 



A L teU[ £ AL- 
ALIA L 



* (2 4-1) 

* (2 4-2) 



' tol_i 



) 

A L 
) 



tol_y 



(1 + t))/(AL-W-t>)£| A v a lJ(j l S: (2 5-1 
(1 + tj)/(AL-W-tj)^| A v a yiJ I S (25-2 



[0 0 8 9] ffiot, HffiS th (S 
* (2 5-1) XtfS; (2 5-2) i^S<3#, WTco^: 
(2 6-1) (2 6-2) 0± 5^«:^"rtLtf <t 

A v a, , : I 



[0 0 9 0] 
[»29] 



= A L 
= I A v a 



toljt 



( 1 + 77) / (A L • W • 77) 



5t (2 6-1) 



= AL tol/ (I + 77) / (AL 



W • 77) (2 6 - 2) 

wk, eir^a (1) tstr fca*-e*5o 

[0 0 9 2] 
ISC30] 



[0091] iifflr, AL^tAL^tiiPi: 

ft (ALJ tfrXZZ><DX\ 5£ (2 6- 

1) Xtf* (2 6-2) ii, i*fl3fl52pir«S:i:5r i: 

S lh = { A L toI / (AL-W) ) • { (I + 77) /• 77} ft (1) 

[0093] mi7 ic^^tzstf-^mm&mtDm^? [0094] u^cmx^ttfexsmmcmmztiti 



(15) 



¥fffl¥-9- 1 8 6 0 5 8 



SP*p, «T<£>5$ (2 7) fc^UfcWjEiCSrfflV^-Ciffaaa 
*MiE^tTofc«EK3t4D cor (i, j) 

D cor (i, j) =D,- (1 + 7,) / { 

[0096] mmm 2 > njfcw 2 *%9!0>$ 2 © 

*#4¥ffiKli, EP*>, s (i, j) = 1 ©HMffiKlifc 
[0 0 9 7] BHSBfcaE^jxT'ife-eJlLmLfcMjEKJfeSfc 

fHi*tSeMtt (self consistency) BP 

HM£K!Bl*it?©tt:iE» 9 fc, JBSW^iBlt 5 ^ t 

&v\, rrofcfe, ^M-usS-cia, 0 3 7 xuqg 3 9 

[0 0 9 8] 0 9 1-, tEJfccOEfl^&^^feSrJH^fc 
[il 2 IC^L/t^* — ^KjSifZWLlMy 
— V (IfiO. 2 tim) <Ds<? — ^%mmt*m1r<, W- 

5 (¥*&<fM6HR_: 3X3, 3f«&flSlHl*N_ : 3 

ni) „ &m&mmftiz&rtzmft<Dmmmktctfx-teti: 

{4E1J rt 5 ijEg)fei^ «• [c jgftr > tr—m K is 7 
\imm<n— m<Dg:& (w) (^ r >awx) &5. 1 

2/im5>, 2. 5 6 mniatt> ^fflWc*3(t-5¥- 

v m i o#$o o 

[0099] mmm 2 d&^-m. stet-sus^j 1 i-ttft 

[0 10 0] [^.^s/T"- 2 0 0] Hi£0UcO 
[^r-yy- 10 0] ilsMttcLT, tt®'** — Vx — 

D„ ( i , j ) =D, • (1 + 1,) / { 

[0 10 3] 



[0 0 9 5] 
[£Sc3 1] 

1 + 2 a' (i, j) - t,} 

* (2 7) 

h-^y^jsMu [^fy^-i 1 0] tmm\z.& 

T% Ufy/- 1 2 0] kwm\z&MMSL&ffi\ci3ft& 

s<?-i/mmmma' „ mt, n=d ^iitti-rs. 
■?:<d& [^fy/-i 30] ¥-mt$m.®.<n> 

^©*#**SBfS©«[ (S th ) W±T-fcSW4iZ®<S:tt 

[0 10 1] O^s/T 0 - 2 1 0] jfcK:, 
(HJS^J2(i*J^TIi, [^f^7'-2 0 0] 

SP*>, #J»ffi (N=l) k LT, 

^-vffiSHB«*5«L«i^a5ft-r*mffii2si (i. j) 

+ & (X c , Y c ) [XttB**'Cw& (Xj, YJ ] 

t-*5^T, m^wcm^mmt Lfcs^^/u^-E b_EiD 

(i, j) ^»»«raiS-*-«ia«>*ffiKB (p, q) 

ts-awoiM [f«t»ffi« (x p> y,) ] t^ft-tf 

tf, ffii^/U^- E b_EID ijJt £r, TfaroS; (2 
8) > tvts (2 9-1) K.T>*it (2 9-2) *>ib# 
t/JSftS. ft, j£ (2 8) K*5ttSD„H:B3t 
N=lffc5, ^ (2 9-1) (Cfet^ 

Tfi, MER ( i , j ) (x c , y; {-*5(t 

«*«fa,JC)EHLfcSa3i^^*— E b_EID i jJ( 
SrE I D@l»lc£<5tgtt}LTV''5jJS, ffigrfi'^jS (X 
Jf Y Visits, SMai^lLfetai^/^ 
— E b_ElDj jj(£rE I DBB«tKai;<Jt»a-f 
f*, ^ (2 9-1) (C*5V^-C, X^SlJtYj,*, Xj, 

Y_,fc«#»*.ixtfJ;v^ ffl. * (29-D ©^ffl 

tt, D N <D3S£Bfc£. NAS^oTt- fecOfflT'fo^o 
ISot, ^ (2 9-1) (OftVKDD^m&f&ls^tcm 

[0102] 

[»32] 

(l + 2a' , (i, j) • ;}} 

S (28) 

[ISC3 3] 



(16) 
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eb (X Y )-/> x ^- x ') Z j, 



^(29-1) 



/>-0 q~b 



££(29-2) 



[0104] [^f7/-2 2 0] W:, {^Vf- ( 3 0 ) iCS^t »tBt^) 0 

200] (-r^^n/c^fbiOiSm^^^-vffia^S [0105] 

a' N «IU N=l) KX^tWI^/l^-S:, S; [|Sc3 4] 

Eb N (i, j)= a , M (i, j) • D s • 77 / { 1 + 2 a ' M ( i , j) • 77 } 

S (30) 

(2 8) miXtt (2 9-1) Rt/S (2 9-2) 



[0106] LT, ^.fitlKjij ( i , j)C0^^«U< 
ttffiafi^^fc^^BJfeftKSDerrj, ( i , j ) 
Sr. TfEOi* (3 1) lcg-5#;R#>6 (ffiU N = 
1) o ^ (3 0) -CsftSSBJtfiPHDerrjfi, E I 
D||*^e>3ft»6nfc»«3i*/U*-EbJEID itiJ [s£ 



fift] ^ (3 0) a»S>Sttl£ix*:E b H (i, j) i 

[0 10 7] 
[»3 5] 



Derr N ( 



j) 



= Eb_EID i(jJI ( i , j ) E bj, ( i , j ) 
= Eb_EID UJ , (i, j ) 

-a* K (i, j) * D s * 77/ { 1 + 2 a ' N ( i , j) -77 



[0108] 3 [^77^-2 2 

rj ( i , j ) Og^CO^H-S £ [Derr^ ( i , j ) ] 

[0 10 9] C^^i/^- 2 3 1] — V'ffiflM&it 

mMmsk±.<ow&, ktos 02-D awsc ( 3 2 

a" 2 (i, j ) = a * j ( i , j ) -h a ' err _ 1 ( i , j ) / 2 
a " (M ( i , j ) = a " H ( i , j ) + a " err „ ( i , j ) / 2 



S (31) 

-2) «',(!, j ) 5gL< |ia" H ( i , 

j ) (flU N=2, 3, 4' ") ^iiElta" 
N+1 (i, j) «r#5 0 ffl, a' tt. ¥*Wt«!i««<B'< 

WS, a 1 err_^a" erryZ) # £ tt, ^KWKttffit 

T*>9, * (3 1) *lR*i-5«t 5^»ft-r*btf 
[0 110] 
[»3 6] 



S: (3 2-1) 



ffiU 



a ' errj ( i , j ) 

= a ' , ( i , j ) 

-E b_EID i(j _, ( i , j ) 

/ C {77 • {D s -2Eb_EID i(jJ (i, j) } ] 

a " err j ( i , j ) 

= a " „ ( i , j ) 

-E bJEID lijjr ( i , j ) 

/ [ { 77 • (D s - 2 Eb_EIDj ^ ( i , j ) } ] 
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¥fM¥-9 - 1 8 6 0 5 8 



it (3 2-2) 



[0111] -fit, NSr-O-^y^^h LT, T1ECO 
* (3 3) «E5E$nfc^^-^ffi8Wffio" 

KS-stfcaa^u^-srjfaj-*-*. ft, a (33) (c 

*Sft*o" „ ( i , j) 5fc (3 2-1) Kl*Stt3 

Eb, (i, j ) = a " „ ( i , j ) • 

[0 113] 3 2] «#*afcJBH Lfc 

tcS^#, S (34) , ±IE<D5$; (2 9-1) & 
D„ (i, j) =D • (1 + n) / 



a" j ( i , j ) Xtta' 
[0 112] 
[»3 7] 



U / ( 1 + 2 a " ( 



(i, j) **LV\ 



[0115] [^7^7'-2 3 3] t LT, 
( i , j ) (Of «Cf^L< ttBHafSi-jfiCfciBIt 

j) «\ TIECOS: (3 5) fcS-S** 



EDerrj, ( i 



Derrj, ( i , j ) 
= Eb EID, 



( 



tf5£ (29-2) 
[0114] 
[S3 8] 
l+2a",(i, j ) 



[0116] 
[ft3 9] 

i. j) 



j) 

S (33) 



S; (34) 



( 



"i,JJi ^ 1 • 3 ) -E b N 
= Eb_EIDj jj, ( i , j ) 

- a " „ ( i , j) • D s • tj / { 1 + 2 a 



( i 



[0 117] [^fs'^-2 3 4] [Xf yy°- 2 3 

rj ( i , j ) <T>&m<0&ftrE 2 [Deri-j, ( i , j ) ] 
2^^ffiW±T'fe-5^-g-(wtt, [^fy^-2 3 1] 

-2 4 0] zmn-tZo 

[0 118J S> [^f yy-231] [^f s'T' 

-2 3 4] Srii^4~5[Hl (HP*>, N=5~6) , 

•ai^^-v'ffiaissKo" „ ( i , j ) 5 , ft® 



])•!»} 

a (35) 

X, W) SrttJ&fixtf, *J*fcHXJfcL1#S. N=l <M 

m$iW : ^JRffi) \C)StfZ>3: (3 1) WDerrj, ( i , 

j) mi 2 #jM«*wiEfc*sv* 

-5c 

[0 119] [^T77'-2 4 0] St© [^fy/- 
2 3 1] <nm'9MUZ.xn(btltc.{glE&tltc/<<!? — Vffi 

N ( i , j ) (cSc5#. WiE® ( i , j ) 
^*3ttS« : f-l6b'— A<7>ffijES5tSS:, UT&jX: (3 
6) (C«<5#MjE1-^ 0 

[0 12 0] 

[«4 0] 



D» (i> J ) 



(1 + tj) / {1 + 2 



[0121] fcSl^ttX, [^fyT'- 231] 

a " „ ( i , j) . S (34) , .tfeWi*; (29-1) 



[0 12 2] 
[$C4 1 ] 



N ( i . j ) " T) } 

5C (3 6) 

ffl, * (3 7) ©S#«fc*Hifc:ovvrtt\ 



RtWS (2 9-2) |:S<5#, «Ttf>5t (3 7) 

ffi eh *j »t 5 a^sa t*- a w«iEg3tfi & at ta l -c t 

D cor (i, j) = (i + „) {D s -E b_EID iJJI ( i , j)} 
5£ (3 7) 

[0 12 3] «5JMH*K:*itt3, #)»{4EiiIfeT-rottjE 
83tS©SjS{bS:tTofc^©, S; (3 5) WDerr, 
(i, j) <0ff*^*Sriai 3^-f. Wm"7 4 

i//<?—i/ (i8M®o. 2 Mm) (D^^—^mm^t^m 

14C/Tt. — >'^*IWS'ft:^s5;f|-tjEfet?fo 

SO. 2 Aim^I^rf^(c±T^±b-C*3"3, 



tv^rt^. 01 5 (D/<? — v^sw^-fb^r^-fia* 5 

fe.t>we>*»-e*>i. u*»L**se>» tttH-ife (o. 2u 

[0124] 3 ) UliSff!] 3 (4, *^BJ(D^ 3 <D 



(18) 
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— >co;^o^T^^ift(c/^ — fill: 
^It^tK^ft^WE^ffiiftSlcT^p,, SAT, 016 

©7D-f^-M;#ILt 1 HJgfliJ 3 ©iESBJMMltjE 

[0 12 5] [^7^:^-3 0 0] &1\ fit®'-** — V 
X-^ (EB^-yf-^) &^T% » 

B'<*->7*-*SrBff:&0>¥ffiKBfc$MMU #¥fiE 

^'?-yi«Ma' Srintbi-s. ¥*Mfc«!s« 

tlsliitSr i*s-C*5©T?, #i»*fftgu Horat- 
io (flj. ¥-&fc&m&<o'*9—i'm&&i&<o4zm'<9 v 

/US:, HIl 7(cm^«Jl-^i-o 0c££ttL7tW£E: 

[0 12 6] |>-r y^- 3 10] 
AL tol >AL • 

= A L 
AL^AL • 

= A L 

[0 13 1] S£oT\ 5£ (3 9-1) &t>*it (3 9- 

2) i»«/^-yott«t'fXL I , L^SUS-raJ: 

LSAL ttl - (1 + n) / (tj • A L 
L ( 2=AL tol - (1 + n) / („ • A L 
[0 13 3] ffl, 3dS0lJ2**fT 

IdTttPjiXfc^jE^n^^-^ffi^^a" „ (i, 
j) CD^IE^ WUA.a" (i, j) = (A,o," , 
A >a /' ) ^£<5#, 5£ (4 0-1) Rt>*S: (4 0- 
L,£ A L„, • (1 + 77) / (77 



Oxs^- 3 0 
( I A,E b „ I /D s ) • 
I A,a, I • L„- 1,/ 
( I A,E b y I /D.) • 
I A, 0 I • L • 77 / 



L,^ A L wl • (1 + 77) / (77 



A L 
A L 



[0 13 5] Ox •;/;/- 3 2 0] -trot, ttlt'tKD 

(EI2 0#!8) „ rixfcior, ^^->-E«*-t5^^i 



0] \cxmm£titLm{<LE.m<oii&. misn (a) 

(0712 A, 07i0B.K.l>'07gC) ^*4XTJ3 9. 07&A 

us© (a) (c^i-i^fc, ^ffiSMBdew^iE 

h/>j)5^±4 5S<7)^rB)S:ro]V^Tl/''-5 t-fs„ 
[0127] 3fci\ 0 1 8 (b) (c^-f j: 1 iz. 

fcftfc. *ffiKB(0»#fci8^TH» (B#A) «0#>W 

[0 12 8] fttC, ttW^tufc*fi[EBt-*5(t5^^- 
>Sr, *)SE-<^ h/K0^7>^[6l^«ioT7>»J-r 5 (Ell 
9W (A) &T>' (B) &M) . IP*j, *)ia-^^ Y/Wlfc 
ftJjfatWfrteilUCfe^X. 7<07K (H»A) Sr^W-T 

*. BJBBRtfB»cfc#*H-.5. ^m^—^y 

©x#*-(6]S.t>*y*ft*l*I<07C#^4rL I S.VL T t Lfct 
[0 12 9] ^ — V*a?5 0%K*5ltSWtai3t*S 

<9 <75il^*sffiifi^ (*fit:iE:®i^oi^*s^if)^) & a l t 

i-*. *ffiKBrtOil»B««iflF*ffl[«rAL l . 1 i: 

L tol , AL4r05B8^<4, «T®S; (3 8-1) 
(3 8-2) Ot*Ji9 i:/«e-5o 

I A, a, I RXf I A, a, | f+Z, 
[0 13 0] 
[^C4 2] 

L. 

(1 + 77) a (38-D 

(I + 77) a (38-2) 

[0 13 2] 
[»4 3] 

I A, a, I ) a(39-l) 
I A v a y I ) a (39-2) 

2) ^T^i^-vtofF^-i^xL,, L^mcm&-r 

[0134] 

[lgc4 4] 
I A v a I ) a(40-l) 
I A v a," I ) a (40-2) 



(19) 
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LfcififtS***|jEjfe»c-Ciii8[fi^j« (x Jf YJ izts 
V^S (3 6) *»fe»fcixfc*|IE*3t*ttta-t-5. 

r e j s rdj % r c j , rbj , r a j x-TH&tizft 
- >\as\, ^x fcjMft&fcaeg Lizwm*-*^ 

©«»*»)Rft'h* < r f j T-^L7c##J 

•#««fc**<*5;fc»» r f j -c^Lfc##W*-:x 

myf—Mcx&ftmstf—^&i&m-rtits^*, 020 

fcjoVTtt:, ^teEBfrtto^ — :x£r l 6 (D&Micft&l 
LtzcDX. 1613. »3t«:fT;ttfJ:V\, t£*©ifflg 

* - v (a** l t m- (DffijEmytmxffim &n o -c v * 

[0136] ft. HI 1 8 CO (A) {CTji Lfc <t m— <D/<$ 
— l/lZ.Solt^X'tf' — ^ffiffi&lgcomZ^? h/W^xtt^" 
ft(£C0^|PlVv-C^.5*§-g- (0 2 1 CD (A) #R&) % S^C 

h/K£>j&9-#fa (:: x«i#|Su*$» m» 

o-C4>#J-TixtiJ:< (H2lO (B) . UMSKHf 

ft<Ds<? — VtO^J Sri&SSfk/WKf:: ffllx. 5 r t ^pflgT* 

A*jt*©*rE©ttl»S:, 0 2 2 fc^sS 
ftjfr^-fo 02 2i^*3V^T, TdJ T-^LfcrfrfU^ — 

ffilCTB^m-iL^ (X J( {^i^TiC (3 6) d» 

t#e>ixfc*|jEj»**K*Bai-a. r c j , rbj 

[0137] (H1S0IJ 4 ) HJt#l 1 SVHJfi^J 3 izxm. 
a.) coftttk £.T>\ ttffi^tbfcmffiEMf^cD^Sil^^ — 

[0 13 8] *%KOjB4 09ffi{KiC«SiE|ft«i«4ltjE£ 
tt, ***aiiiBH"t-S»*3i^/i'^ t -«:J5tflB:ili«)K 



JLo»»£fcifflg&JIMil:iE«:fT5. 
[0 13 9] SI*ff|4^*5»tSifiSM6jMiiEjfeO«fEixSr 

[0 14 0] 0 5fef> ii/^-y 

[0 14 1] [^T3'/-4 1 0] **<flcKHili*S»t5 
[0142] [x^y^^ 2 0] Ti&te&LS&cD^ 

[0143] [^fy/-4 3 o] ga^ftfc&jia^ 

[0 14 4] [^.^5/7 , '-4 4 0] fom£htz.miL&M 
( ft 5 SEf*t SjgflS-t- 5. 
[0 14 5] [^.7 i 5'7 0 -4 5 0] tttti^nfcWSIZ® 

[0 14 6] «±© 0 0] ~ [^ryT' 

-430] »4, mmmiizxwLWLtzjjfekmMb-tz 

2KTKMLfc*jSi:ISIflli:-f Sr. t^T'#-5. H 
J£0M|4(£*3^-rtt, »fiEI (i, j) ©ffiSli^ 
(X 4 , Y_,) (C*JV>TMEB3tfi©ftiS'fb^ ! fT9c 

sv^ix. ftmmwzzzwm^nmzxffiiEmitm. 

01 f±, *Jte0iJ3(c:riftB^Lfc^)£ils)«t-rsr 

So 

[0 14 7] [^f-y^- 4 6 0] rcOIgtdfcl^-C 
j) rof-frSrlSAt^ffit!), A^SWilZilifciioftS^^ 

—vcoffiaS'C.^©j^ei*G (x_,, y_,) t-rs (0 

2 3#I) „ [^fy^-4 4 0] fdfc^T, 
EH (i, j) <DW&M>bM. (X 4 , YJ fc*s»t-5, 

^mmzmm Ltzwm^*^*r-<DMcmm.& e b 

_g ( i » j) t-TSc Eb_, (i, j) (4, HJSf!|2© 

a (2 9-1) Xt** (2 9-2) |i«<J< 
^-T-fcSo ( i , j ) rt©ffi«tt-L>,^ 

(x J( yj iztett&mjEwtm&D^ (x a , 

y; k-fZb. W4Eliirt{c*j^Tf4, S (41) © 
{CtB^-r5„ D_g_j j (X J( YJ tt, flfdffC 



(20) 
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r^i. 5£ (4 1) 5rW5rt 
T% S; (3 7) Sr#5ri:^5, 



j) +D^ U (X. 



Eb, (i, 



[0 14 9] Wk$jx^<^-yia«Sa' (i, 

CO^Jlfi^^ h^A.E b (i, j) = (A,Eb Ui , 
i,Eb aj ) «:fflv*5£, WiEW (i, j) 

(x divc> y di>J ) fcfcttSft*' 
tatglLfcSffii^^-E b : : (x, 



_i. j v ^ div_c* 

c ) li, ^T©^; (4 2) t«t;i^-C*5. 

= I A„E b. 



[0 14 8] 
[14 5] 



YJ / (2 (1 + ») } =D s /2 

S(41) 

ffl, £ (x di>c , y di ,_ c ) Wligli, (i, 
j) Wti^MtLt^S, ft, 5£ (4 2) <£>#i2<D 
IB 1 ^.R^fS 2 JSI::** LTtt, 

[0 15 0] 
[14 6] 



^ b _i,j ^ x div_c> 



+ | A.Eb^j I 
+ Eb J ( i , 



[0151] ¥tyik&m&<D/<#—^wffi&ig.<D'fym'< 

&JgE^ (A,E b jU , A,Eb rJJ ) tCOffifC 
f±, * (19-1) (19-2) WP^/OSfeSO 

*f (x^-Xj • I A,a lU 

+ Eb J (i, j ) 
[0 15 3] ( i , j ) 

'fr (x divc , y ditc ) fcJsWSMEKJtaD^ 
(x divc> y di>c ) fcHLTtt, it (4 4) <Dm&& 
t> j j (x dj> (:> y div _ c ) 

+ IV rar (x divc , y di , c ) / {2 (1 + n) } 
= D s /2 

[0 1 5 5] S (4 3) CS-^t, S(44) [0 15 6] 

St, ^T<D5£ (4 5) (OitSO £#5, [149] 



( X div.c X _j) 

j ) S (42) 

— >-ffi^aco<feiia^<^ JvuSrJBv^T, it (4 
2) Sr^JEH-Si, UAT<£>;£ (4 3) CtfcDt^S. 
[0 15 2] 
[14 7] 



7j/ (1 +7j) 

n/ (1 + 7,) 

5£ (4 3) 

[0 15 4] 
[14 8] 



5£ (4 4) 



•^div.cor ( X div_c» y div.c 

D s [(l+T))-27,{| 

+ I A,a yJJ | 
- 2 (1 + t)) E b_ 
[0157] «t*fcltt. E b ( i , j ) «D di> cor 
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